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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 


Identification  No.:  MA  00786 

Name  of  Dam:  Brockton  Reservoir  Dam 

Town:  Avon 

County  and  State:  Norfolk,  Massachusetts 

Stream:  Beaver  Brook 

Date  of  Inspection:  October  17,  1979 


BRIEF  ASSESSMENT 


Brockton  Reservoir  Dam  is  a  94  year  old  earth  embankment  approximately 
1,800  feet  long  with  a  top  width  of  16  feet  and  a  maximum  height  of  about  10  feet. 
Both  the  upstream  and  downstream  side  slopes  are  2H:1V.  The  concrete  spillway 
with  a  25-foot  long  broad  crested  weir,  which  has  been  fitted  with  steel  flashboards, 
is  located  at  the  left  abutment..  The  dam  was  originally  constructed  to  provide  the 
primary  water  supply  for  the  City  of  Brockton.  The  reservoir  is  currently  being  used 
for  emergency  water  supply. 

The  reservoir  behind  the  dam  is  about  3,000  feet  long  and  it  has  a  surface  area 
at  the  spillway  crest  with  flashboards  in  place  of  about  85  acres.  The  drainage  area 
above  the  dam  is  2.8  sq.  miles  and  the  maximum  storage  at  the  top  of  the  dam  is 
about  495  acre-feet.  Because  the  maximum  storage  is  less  than  1,000  acre-feet  and 
the  maximum  height  of  the  dam  is  less  than  40  feet,  the  size  classification  is 
"Small."  A  breach  of  the  dam  would  affect  at  least  35  residences  about  1.8  miles 
downstream  from  the  dam.  The  dam  has  been  classified  as  having  a  "Significant" 
hazard  potential.  Based  on  the  "Small"  size  "Significant"  hazard  potential  the 
selected  test  flood  is  one-half  of  the  Probable  Maximum  Flood  (PMF). 

The  dam  appears  to  be  in  fair  condition.  Small  trees  growing  from  the 
upstream  slope  may  displace  riprap  in  addition  to  the  riprap  already  displaced,  thus 
exposing  additional  embankment  to  hydraulic  erosion.  The  marshy  area  near  the 
right  abutment  immediately  downstream  of  the  dam  may  be  an  indication  of  seepage 
through  the  dam,  foundation  or  abutment.  The  dam  does  not  have  a  low  level  outlet 
which  could  be  used  to  drawdown  the  reservoir  during  emergencies. 

The  test  flood  inflow  for  the  facility  is  2,330  cfs.  The  routed  test  flood  outflow 
of  2,300  cfs  overtops  the  dam  by  0.4  feet.  The  spillway  capacity  without 
overtopping  the  dam  with  the  flashboards  in  place  is  495  cfs  and  without  the 
flashboards  in  place  the  capacity  is  978  cfs  or  about  22  percent  and  43  percent, 
respectively,  of  the  routed  test  flood  outflow. 


Within  one  year  after  receipt  of  this  Phase  I  Inspection  Report,  the  Owner,  the 
City  of  Brockton,  should  retain  the  services  of  a  qualified  registered  professional 
engineer  and  implement  the  results  of  his  evaluation  of  the  following:  (1)  further 
assessment  of  the  potential  for  overtopping  and  the  adequacy  of  the  spillway;  (2) 
study  of  the  marshy  area  near  the  right  abutment  immediately  downstream  of  the 
dam  for  possible  seepage  through  the  dam,  foundation  or  abutment;  (3)  determin¬ 
ation  of  the  need  for  a  low  level  outlet  to  reduce  the  reservoir  elevation  during 
emergencies;  (4)  investigation  of  the  seismic  stability  of  the  dam;  and  (3)  design  and 
direct  the  installation  of  an  upstream  control  mechanism  for  the  20-inch  diameter 
water  supply  line. 

The  owner  should  also  implement  the  following  operation  and  maintenance 
measures:  (1)  cut  the  vegetation,  especially  the  trees,  on  the  embankment  on  more 
frequent  intervals;  (2)  remove  the  flashboards  from  the  spillway  to  increase  the 
spillway  discharge  capacity  and  to  increase  the  reservoir  surcharge  storage  during 
periods  of  heavy  precipitation  and/or  runoff;  (3)  replace  riprap  on  the  upstream  face 
of  the  dam  where  necessary;  (4)  drain  the  marshy  area  near  the  right  abutment  to 
assist  in  determining  the  possible  presence  of  seepage;  (5)  all  rodent  burrows  should 
be  backfilled  to  minimize  seepage  potential;  (6)  develop  a  formal  surveillance  and 
flood  warning  plan,  including  round-the-clock  monitoring  during  heavy  precipitation; 
(7)  institute  a  program  of  annual  technical  inspection;  and  (8)  determine  the  function 
of  the  three  gate  valves  in  the  gatehouse  and  repair  these  valves  if  they  are  required 
for  emergency  drawdown  of  the  reservoir. 


O'BRIEN  &  GERE  ENGINEERS,  INC. 
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This  Phut  I  Inspection  Report  on  Brockton  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  leview  Board  members •  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  Judgment  and  practice,  and  la  hereby 
submitted  for  approval. 


RICHARD  DIBUONO,  MEMBER 
Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTES1AN,  MEMBER 

Geotechnical  Enqineerlna  Branch 

Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED t 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of 
theses  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation:  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability  and 
safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other 
items  which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public.  An  evaluation  of  the  project  for  compliance 
with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
BROCKTON  RESERVOIR  DAM 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National  Program  of  Dam 
Inspections  throughout  the  United  States.  The  New  England  Division  of  the  Corps  of 
Engineers  has  been  assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  O'Brien  &  Gere  Engineers,  Inc.,  has  been  retained 
by  the  New  England  Division  to  inspect  and  report  on  selected  dams  in  the 
Commonwealth  of  Massachusetts.  Authorization  and  notice  to  proceed  were  issued 
to  O'Brien  &  Gere  Engineers,  Inc.,  by  a  letter  from  the  Corps  of  Engineers  dated, 
November  6,  1979  and  signed  by  Col.  William  E.  Hodgson,  Jr.  Contract  No.  DACW 
33-80-C-0014  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection.  The  purpose  of  performing  technical  inspection 
and  evaluation  of  non-federal  dams  is  to: 

1)  Identify  conditions  which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non-federal  interests. 

2)  Encourage  and  prepare  the  states  to  quickly  initiate  effective  dam 
safety  programs  for  non-federal  dams. 

3)  Update,  verify,  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project  (Information  for  this  dam  was  obtained  from  the  City 
of  Brockton  and  the  Massachusetts  Department  of  Environmental  Quality  and 
Engineering.) 

a.  Location.  Brockton  Reservoir  Dam  is  located  on  Beaver  Brook  within 
the  Township  of  Avon,  MA.  The  dam  is  shown  on  the  U5GS  Quadrangle  entitled 
"Brockton,  Mass."  at  coordinates  N  42°  06.8',  W  71  0  03.1’.  A  regional  location  plan 
of  Brockton  Reservoir  Dam  is  enclosed  as  Figure  1,  pg.v. 

Approximately  1.5  miles  downstream  of  the  site  in  D.  W.  Field  Park, 
Beaver  Brook  is  joined  by  Lovett  Brook  to  form  Salisbury  Brook.  Salisbury  Brook 
flows  through  the  City  of  Brockton  for  about  1.5  miles  before  joining  Trout  Brook  to 
form  the  Salisbury  Plain  River.  The  first  major  damage  center  is  approximately  35 
homes  about  1.8  miles  downstream  of  the  site.  Beyond  this  location  the  stream 
flows  through  the  heavily  urbanized  City  of  Brockton. 

b.  Description  of  Dam  and  Appurtenances.  Brockton  Reservoir  Dam  is  an 
earth  embankment  approximately  1,800  feet  long  with  a  maximum  height  of  about 
10  feet.  The  top  width  is  about  16  feet  and  the  downstream  slope  is  2H:1V.  The 
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riprapped  upstream  slope  is  about  2H:1V  and  it  is  capped  by  a  stone  masonry 
retaining  wall  which  extends  2  feet  vertically  above  the  riprap  (pgs.  B-l  and  B-2). 

The  broad-crested,  concrete  spillway  is  located  at  the  east  abutment  and 
is  about  25  feet  long  with  2.5-foot  high  steel  flashboards,  supported  by  steel  rods. 
The  9-foot  long  approach  channel  consists  of  a  concrete  apron  and  vertical  stone 
masonry  training  walls.  The  mansory  training  walls  extend  from  the  approach 
channel  entrance  to  the  upstream  face  of  the  South  Street  bridge.  The  concrete 
apron  located  downstream  of  the  flashboards  extends  for  a  distance  of  11  feet  at  a 
slope  of  11H:1V.  The  outlet  channel  downstream  of  the  concrete  apron  continues  at 
the  same  slope  for  30  feet  and  is  paved  with  hand  placed  stone.  The  spillway 
releases  discharge  under  the  South  Street  bridge  located  about  41  feet  downstream 
from  the  spillway  axis.  The  bridge  is  a  double-arch  stone  masonry  structure  with 
two  clear  openings  about  11  feet  wide  and  6  feet  high.  The  unlined  outlet  channel 
downstream  of  the  bridge  is  trapezoidal  in  section  and  has  a  90  degree  bend  about  70 
feet  downstream  of  the  bridge  where  discharge  is  directed  into  Waldo  Lake  (  pgs.  B- 
1  &  B-2). 

A  concrete  and  brick  masonry  gatehouse  is  located  on  the  upstream  slope 
about  300  feet  west  of  the  spillway.  The  gatehouse  is  about  14  feet  by  14  feet  in 
plan  and  contains  three  gate  valves  of  unknown  dimensions.  The  upper  level  intake 
portal  is  provided  with  stop  log  slots  and  a  wire  mesh  trash  screen.  A  20-inch 
diameter  water  supply  conduit  extends  to  the  southeast  and  is  connected  to  the 
Woodland  Avenue  Pumping  Station.  A  20-inch  diameter  gate  valve  is  situated  in  a 
concrete  vault  about  30  feet  downstream  of  South  Street  and  is  used  as  the  sole 
controlled  outlet  from  Brockton  Reservoir.  Where  the  20-inch  line  originates  from 
in  the  reservoir  is  not  known. 

c.  Size  Classification.  Brockton  Reservoir  Dam's  maximum  storage  capa¬ 
city  and  maximum  height  are  1,035  acre-feet  and  10  feet,  respectively.  The  criteria 
for  the  "Intermediate"  size  category  includes  dams  which  have  less  than  50,000 
acre-feet  storage  capacity  and  more  than  1,000  acre-feet  of  storage  capacity. 
Brockton  Reservoir  Dam  is  therefore  classified  as  an  "Intermediate"  size  dam. 

d.  Hazard  Classification.  Brockton  Reservoir  Dam  is  located  upstream  of 
six  smaller  impoundments  within  a  municipal  recreational  area  known  as  D.W.  Field 
Park.  Residential  neighborhoods  are  located  downstream  of  the  Thirty  Acre  Pond, 
which  is  about  1.8  miles  downstream  of  Brockton  Reservoir  Dam.  In  addition,  the 
discharge  from  Thirty  Acre  Pond  passes  through  two  small  ponds,  a  narrow  man¬ 
made  channel  approximately  one  mile  long  and  into  a  1,800-foot  long  underground 
culvert.  The  region  of  potential  flooding  which  borders  the  man-made  channel  and 
which  is  upstream  of  the  culvert  is  a  densely  populated  urban  neighborhood.  The 
dam  is  classified  as  "Significant"  hazard  because  flood  waters  resulting  from  failure 
of  Brockton  Reservoir  Dam  could  cause  appreciable  property  damage  and  there 
would  be  little  chance  of  loss  of  life.  This  assessment  is  based  on  a  breach  analysis 
which  computed  a  stream  depth  of  2.1  feet  at  the  initial  downstream  damage 
center. 

e.  Ownership.  The  dam  is  owned  by  the  City  of  Brockton,  Department  of 
Public  Works  with  offices  located  in  City  Hall,  Brockton,  Massachusetts,  02401, 
Telephone:  (617)  580-1100. 


f.  Operator.  The  dam  is  operated  by  the  City  of  Brockton,  Water 
Department.  Mr.  Martin  Feroli,  Superintendent,  is  in  charge  of  dam  operations. 
Telephone:  (617)  580-1 100,  Ext.  144. 

g.  Purpose  of  Dam.  The  dam  was  originally  constructed  to  provide  the 
primary  water  supply  for  the  City  of  Brockton.  The  impoundment  is  currently  being 
used  for  emergency  water  supply. 

h.  Design  and  Construction  History.  The  dam  was  constructed  between 
1883  and  1886.  Further  information  is  unavailable. 

i.  Normal  Operational  Procedure.  The  reservoir  stage  is  normally  self¬ 
regulating  and  is  maintained  by  steel  flashboards  installed  prior  to  1965. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  above  the  dam  is  2.8  square  miles.  The 
watershed  is  primarily  forested,  but  it  does  contain  some  residential  developments, 
a  few  low-lying  marshes,  and  a  highway  interchange.  The  terrain  is  low  rolling  hills. 

b.  Discharge  at  Damsite. 

1)  Outlet  Works.  The  low  level  outlets  were  not  visible  and  operating 
personnel  have  no  information  regarding  the  design  and  construction.  The  discharge 
capacity  of  the  20-inch  diameter  conduit  is  unknown. 

2)  Maximum  Known  Flood  at  Damsite.  According  to  Mr.  Martin  Feroli, 
Superintendent,  City  of  Brockton,  Water  Department,  no  records  of  extreme 
reservoir  pool  elevations  are  available. 

3)  Unqated  Spillway  Capacity  at  Top  of  Dam.  The  capacity  of  the 
spillway  with  flashboards  in-place  and  reservoir  at  top  of  dam  is  495  cfs.  The 
spillway  capacity  without  flashboards  and  reservoir  at  top  of  dam  is  978  cfs. 

4)  Unqated  Spillway  Capacity  at  Test  Flood  Elevation.  The  spillway 
capacity  with  flashboards  in-place  and  the  reservoir  at  test  flood  Elev.  204.7  is  587 
cfs.  The  spillway  capacity  without  flashboards  and  reservoir  at  the  same  Elev.  204.7 
is  1,080  cfs. 

5)  Gated  Spillway  Capacity  at  Normal  Pool  Elevation.  Not  applicable. 

6)  Gated  Spillway  Capacity  at  Test  Flood  Elevation.  Not  applicable. 

7)  Total  Spillway  Capacity  at  Test  Flood  Elevation.  Same  as  4)  above. 

8)  Total  Project  Discharge  at  Top  of  Dam.  Same  as  3)  above. 

9)  Total  Project  Discharge  at  Test  Flood.  The  combined  discharge 
capacity  of  the  spillway  and  the  flow  over  the  dam  at  test  flood  Elev.  204.7  is  2,300 
cfs. 
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Elevation.  (Feet  above  NGVD) 


Streambed  at  Toe  of  Dam 
Bottom  of  Cutoff 
Maximum  Tailwater 
Normal  Pool 
Full  Flood  Control  Pool 
Spillway  Crest  (Flashboards) 

(w/o  flashboards) 

Design  Surcharge  (Original  Design) 
Top  of  Dam 

Test  Flood  Design  Surcharge 

Reservoir  Length.  (Feet) 

Normal  Pool 
Flood  Control 

Spillway  Crest  Pool  (Flashboards) 
Spillway  Crest  Pool  (w/o  flashboards) 
Top  of  Dam 
Test  Flood  Pool 

Storage,  (acre-feet) 

Normal  Pool 

Flood  Control  Pool 

Spillway  Crest  Pool  (Flashboards) 

Spillway  Crest  Pool  (w/o  flashboards) 

Top  of  Dam 

Test  Flood  Pool 

Reservoir  Surface.  (Acres) 


Normal  Pool 

Flood  Control  Pool 

Spillway  Crest  Pool  (Flashboards) 

Spillway  Crest  Pool  (w/o  flashboards) 

T op  of  Dam 

Test  Flood  Pool 

Dam. 

Type 
Length 
Height 
Top  Width 
Side  Slopes 
Zoning 

Impervious  Core 
Cutoff 

Grout  Curtain 


194.3 
Unknown 

198+ 

201.0 

NA 

201.0 

198.5 

NA 

204.3 
204.7 


3,200 

NA 

3,200 

3,000 

3,600 

3,700 


190 

NA 

190 

85 

490 

530 


85 

NA 

85 

35 

100 

105 


Earth  Embankment 
1,800  feet 
10  feet 
16  feet 
2H-.1V 
Unknown 
Unknown 
Unknown 
Unknown 


Diversion  and  Regulating  Tunnel.  Not  applicable. 


Spillway. 


Type 

Length 

Crest  Elevation  (flashboards) 
(w/o  flashboards) 

Gates 

Upstream  Channel 
Downstream  Channel 


Broad-crested,  concrete  weir 

25  feet 
201.0 
198.5 
None 

Concrete  apron  &  masonry  training 
walls. 

Concrete  apron,  masonry  training 
walls,  double-arch  bridge. 


j.  Regulating  Outlets.  A  20-inch  gate  valve  situated  in  a  vault  downstream 
of  the  gatehouse  is  used  to  control  discharge  from  the  reservoir  to  the  city  water 
supply  system.  The  valve  is  manually  operated  with  a  valve  key. 


SECTION  2 


ENGINEERING  DATA 


2.1  Design 

The  following  information  was  made  available  for  review  of  Brockton  Reser¬ 
voir  Dam: 

1.  Report  entitled  "Master  Plan  Study  for  D.W.  Field  Park",  April, 
1968,  prepared  by  Camp  Dresser  &  McKee  (CDM)  Boston,  MA. 

2.  Dam  inspection  report  prepared  by  the  Commonwealth  of  Massa¬ 
chusetts,  Department  of  Environmental  Quality  and  Engineering,  dated  February  14, 
1974. 


No  design  calculations,  construction  drawings  or  record  drawings  are  available 
for  this  site.  The  principal  design  features  for  the  structure  are  shown  on  the 
sketches  enclosed  in  Appendix  B. 

2.2  Construction 

No  information  is  available  concerning  the  construction  of  Brockton  Reservoir 
Dam  which  was  built  between  1883  and  1886. 

2.3  Operation 

No  operational  data  is  available  for  this  site. 

2.4  Evaluation 

a.  Availability.  All  information  made  available  was  obtained  from  the  City 
of  Brockton  and  the  Commonwealth  of  Massachusetts,  Department  of  Environmental 
Quality  and  Engineering  (DEQE). 

b.  Adequacy.  The  drawings  and  reports,  together  with  the  data  obtained 
during  the  visual  inspection,  are  considered  adequate  for  a  Phase  I  investigation. 

c.  Validity.  The  data  obtained  from  the  dam  inspection  report  by  DEQE 
does  not  agree  with  the  field  measurements  obtained  during  the  visual  inspection. 
The  data  in  "Master  Plan  Study  for  D.W.  Field  Park"  prepared  by  CDM  agrees  with 
field  measurements. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  field  inspection  of  Brockton  Reservoir  Dam  was  performed 
on  October  17,  1979.  At  the  time  of  inspection,  the  reservoir  water  surface  was 
approximately  one  inch  above  the  steel  flashboards.  No  underwater  areas  were 
inspected.  The  dam  is  considered  to  be  in  fair  condition. 

Observations  and  comments  made  during  the  field  inspection  appear  on  a 
checklist  included  as  Appendix  A  of  this  report. 

b.  Dam.  There  are  small  trees  (trunk  diameter  less  than  3  inches)  and  brush 
growing  between  the  riprap  stones  on  the  upstream  slope.  The  masonry  stone  wall 
at  the  crest  of  the  upstream  slope  showed  no  evidence  of  vertical  or  horizontal 
misalignment  throughout  the  length  of  the  dam.  Some  riprap  displacement  was 
observed  immediately  east  of  the  gatehouse.  The  embankment  crest  and  down¬ 
stream  slope  are  covered  with  tall  grass  and  brush.  A  small  rodent  hole  was 
observed  in  the  middle  of  the  downstream  slope  near  the  center  of  the  dam.  The 
downstream  slope  showed  evidence  of  pedestrian  traffic  and/or  small  erosion 
channels  in  many  locations.  A  marshy  area  with  standing  water  was  observed  at  the 
downstream  embankment  toe  adjacent  to  the  west  abutment.  This  area  is  confined 
by  the  embankment  and  the  South  Street  road  embankment  which  is  located  about 
50  feet  downstream  of  the  dam.  The  marsh  extends  about  100  feet  east  of  the  west 
abutment.  There  was  no  evidence  of  discoloration,  fines  accumulation  or  seepage  at 
the  time  of  inspection.  It  was  observed  that  the  local  topography  of  the  toe  area 
slopes  into  this  low-lying  zone.  A  4-foot  high  stone  masonry  wall  is  located  between 
the  downstream  embankment  toe  and  South  Street. 

c.  Appurtenant  Structures.  The  broad-crested,  concrete  overflow  spillway 
at  the  east  abutment  has  been  provided  with  2.5-foot  high  steel  flashboards.  The 
flashboards  which  appeared  to  be  in  good  condition  are  supported  by  1.0-inch 
diameter  steel  rods  anchored  into  the  downstream  spillway  apron  on  6-foot  centers. 
The  upstream  concrete  approach  apron  could  not  be  seen,  therefore,  its  extent  and 
condition  could  not  be  observed.  The  downstream  concrete  spillway  apron  appeared 
to  be  in  good  condition  with  evidence  of  minor  spalling  and  pitting  of  its  surface. 
The  stone  masonry  training  walls  showed  no  indication  of  vertical  or  horizontal 
misalignment.  Some  displacements  of  individual  stones  were  observed  in  the  stone 
paved  outlet  channel.  The  double-arch  stone  masonry  bridge  appeared  to  be  in  good 
condition. 


The  brick  and  stone  masonry  gatehouse  appeared  to  be  in  fair  condition. 
The  three  rising  stem  gate  valves  within  the  gatehouse  are  corroded  and  inoperable 
according  to  Mr.  Martin  Feroli,  Superintendent,  Water  Department,  City  of 
Brockton.  The  valve  operators  were  unavailable  at  the  time  of  inspection. 


The  20-inch  gate  valve  (invert  unknown)  located  in  a  stone  masonry  vault 
about  30  feet  downstream  of  South  Street  appeared  to  be  in  fair  condition. 
Although  the  valve  key  was  not  available  at  the  time  of  inspection,  Mr.  Feroli 
stated  that  the  valve  is  operable. 

No  low-level  outlet  exists  at  this  site. 

d.  Reservoir  Area.  The  reservoir  shoreline  has  moderate  to  almost  flat 
slopes.  The  area  is  primarily  forested  with  a  few  parking  lots  and  picnic  areas 
associated  with  D.W.  Field  Park.  Evidence  of  slope  instability  or  reservoir  siltation 
could  not  be  detected. 

e.  Downstream  Channel.  The  upstream  reach  of  the  Waldo  Lake  impound¬ 
ment  is  located  about  35  feet  downstream  of  Brockton  Reservoir  Dam.  Six  dams  are 
located  within  about  2  miles  downstream  of  Brockton  Reservoir  Dam.  The 
impoundments  are  connected  by  short  open  channels  or  roadway  culverts.  The 
potential  hazard  area  consists  of  residential  and  light  commercial  development 
downstream  of  and  in  the  vicinity  of  Thirty  Acre  Pond  which  is  located  about  1.6 
miles  downstream  of  Brockton  Reservoir  Dam.  In  addition,  the  discharge  through 
this  system  of  dams  is  carried  by  a  narrow,  man-made  channel  about  one  mile  long 
into  a  600-yard  long  underground  culvert.  The  culvert  and  channel  are  located 
within  a  densely  populated  section  of  the  City  of  Brockton. 

3.2  Evaluation 

The  dam  appeared  to  be  in  fair  condition  at  the  time  of  inspection.  The 
marshy  area  immediately  downstream  of  the  dam  near  the  right  abutment  should  be 
investigated  as  a  possible  source  of  seepage  through  the  embankment,  foundation  or 
abutment.  Vegetation  on  the  dam  needs  to  be  cut  more  frequently.  Displaced 
riprap  along  the  upstream  face  of  the  dam  should  be  replaced. 


SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General 


Brockton  Reservoir  Dam  has  a  damage  area  about  3  miles  long  and  an  average 
width  of  about  0.9  miles.  The  drainage  area  which  is  situated  in  the  Towns  of  Avon 
and  Stoughton  is  wooded  with  some  residential,  commercial  and  industrial  develop¬ 
ment  and  low-lying  marshes  in  the  upper  reaches.  The  topography  ranges  from  Elev. 
250  to  Elev.  201  at  the  dam  site.  Beaver  Brook  approaches  the  reservoir  from  the 
northwest.  No  other  impoundments  are  located  in  the  drainage  area.  Limited 
access  highway  Route  24  passes  through  the  length  of  the  drainage  area  from  north 
to  south. 

5.2  Design  Data 

Neither  hydraulic  nor  hydrologic  design  data  are  available  for  Brockton 
Reservoir  Dam. 

5.3  Experience  Data 

There  are  no  record';  of  high  reservoir  pools  or  dam  overtoppings  for  this  site. 

5.4  Test  Flood  Analysis 

The  recommended  test  flood  range  for  a  "Small"  size,  "Significant"  hazard  dam 
is  from  the  100  year  storm  to  one-half  of  the  Probable  Maximum  Flood  (PMF). 
Based  on  the  hazard  to  the  downstream  flood  impact  area,  the  selected  test  flood 
for  this  structure  is  one-half  of  the  PMF. 

Hydrologic  and  hydraulic  calculations  were  performed  with  the  assistance  of 
the  HEC-l-DB  computer  program.  The  flood  hydrographs  were  constructed  from 
the  Snyder  unit  hydrographs  using  average  coefficients,  an  initial  infiltration  of  zero 
and  a  constant  loss  rate  of  0.05  inches  per  hour.  The  Hop  Brook  Adjustment  Factor 
was  used  to  reduce  the  Probable  Maximum  Precipitation  based  on  the  drainage  area. 
The  routing  sequence  consisted  of  dividing  the  watershed  above  the  impact  area  into 
sub-basins  for  each  impoundment  upstream  including  the  study  dam  and  routing  the 
one-half  PMF  inflow  hydrographs  through  each  reservoir.  Stage  vs.  Discharge  and 
Stage  vs.  Storage  relationships  above  the  spillway  crest  and  the  top  of  the  dam 
were  developed  for  Brockton  and  the  downstream  dams  to  obtain  outflow  hydro¬ 
graphs.  All  impoundments  were  assumed  to  be  at  their  respective  spillway  crest 
elevations  at  the  beginning  of  the  storm  event. 

The  peak  inflow  and  routed  outflow  for  the  test  flood  at  Brockton  Reservoir 
Dam  were  calculated  as  2,330  cfs  and  2,300  cfs,  respectively.  The  peak  outflow 
corresponds  to  a  reservoir  stage  of  3.7  feet  above  the  spillway  crest,  or  0.4  feet 
above  the  top  of  dam  elevation.  The  spillway  capacity  prior  to  overtopping  of  the 


dam  with  the  flashboards  in  place  was  calculated  to  be  495  cfs,  which  is  about  22 
percent  of  the  routed  test  flood  outflow. 

5.5  Dam  Failure  Analysis 

A  failure  of  the  embankment  was  simulated  by  the  HEC-l-DB  computer 
program  assuming  a  720-foot  wide  and  10-foot  deep  breach  with  vertical  side  slopes, 
developing  within  2  hours.  The  failure  is  assumed  to  occur  with  the  reservoir 
surface  at  the  top  of  dam  elevation. 

The  resulting  outflow  was  routed  downstream  through  Waldo  Lake,  Upper 
Porter  Pond,  Lower  Porter  Pond  and  Thirty  Acre  Pond  to  the  initial  impact  area 
about  1.8  miles  downstream  of  Brockton  Reservoir  Dam  which  contains  at  least  35 
residences.  Downstream  of  these  homes  are  densely  populated  urban  neighborhoods 
within  the  City  of  Brockton.  The  channel  cross-section  in  this  area  is  shown  on  page 
D-12.  The  stream  depth  at  this  location  was  computed  to  be  2.1  feet.  This  depth  of 
water  could  cause  appreciable  property  damage  and  there  would  be  little  chance  of 
loss  of  life. 


The  discharge  resulting  from  this  breach  analysis  would  overtop  Waldo  Lake 
Dam  by  about  0.6  feet,  Upper  Porter  Dam  by  about  0.9  feet,  Lower  Porter  Dam  by 
about  0.6  feet  and  Thirty  Acre  Pond  Dam  by  about  0.1  feet. 


SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


The  marshy  area  noted  at  the  downstream  toe  of  the  embankment  near  the 
west  abutment  may  be  an  indication  of  seepage  through  the  dam,  foundation  or 
abutment  zone.  However,  local  topography  slopes  toward  this  low-lying  area  and 
may  be  indicative  of  poor  drainage  of  surface  runoff.  No  undulations  in  the  crest  or 
slopes  were  observed  which  would  indicate  embankment  instability.  The  rodent 
burrows  observed  on  the  downstream  slope  could  increase  the  seepage  potential 
through  the  embankment.  The  route  systems  of  the  trees  growing  on  the  upstream 
slope  could  displace  the  riprap  and  expose  the  embankment  to  wave  action. 

6.2  Design  and  Construction  Data 

No  information  could  be  located  concerning  stability  analyses,  seepage  compu¬ 
tations  or  embankment  and  foundation  material  properties. 

6.3  Post  Construction  Changes 

According  to  Mr.  Feroli,  the  20-inch  conduit  connected  to  Woodland  Avenue 
Pumping  Station  was  constructed  in  1967. 

6.4  Seismic  Stability 

The  dam  is  located  within  Seismic  Risk  Zone  3  of  the  "Seismic  Zone  Map  of 
Contiguous  States".  A  dam  located  in  Seismic  Zone  3  is  considered  to  be  in  the 
"High"  seismic  hazard  classification.  A  seismic  stability  investigation  should  be 
conducted  as  recommended  in  Section  7. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Condition.  The  visual  observations  and  a  review  of  the  available 
information  indicate  that  Brockton  Reservoir  Dam  is  in  fair  condition.  The  marshy 
area  near  the  right  abutment  downstream  of  the  dam  may  be  an  indication  of 
seepage  conditions  through  the  dam,  foundation  or  abutment.  The  route  systems  of 
the  trees  growing  from  the  upstream  slope  may  displace  the  riprap  exposing  the 
embankment  to  hydraulic  erosion.  Vegetation  on  the  embankment  does  not  appear 
to  be  cut  very  frequently. 

The  peak  inflow  and  routed  outflow  for  the  test  flood  at  Brockton 
Reservoir  Dam  were  calculated  as  2,330  cfs  and  2,300  cfs,  respectively.  The  peak 
outflow  corresponds  to  a  reservoir  stage  of  3.7  feet  above  the  spillway  crest,  or  0.4 
feet  above  the  top  of  dam  elevation.  The  spillway  capacity  prior  to  overtopping  of 
the  dam  with  the  flashboards  in  place  was  calculated  to  be  423  cfs,  which  is  about 
22  percent  of  the  routed  test  flood  outflow.  A  failure  of  the  dam  could  cause 
appreciable  property  damage  and  there  would  be  little  chance  of  loss  of  life  in  the 
neighborhood  about  1.8  miles  downstream  of  the  dam  and  continuing  downstream 
through  the  densely  populated  urban  neighborhoods  of  Brockton. 

b.  Adequacy  of  Information.  The  drawings  and  reports  together  with  the 
data  obtained  during  the  visual  inspection  are  adequate  for  a  Phase  I  investigation. 

c*  Urgency.  Further  investigation  and  recommended  remedial  measures 
should  be  implemented  within  one  year  of  receipt  of  this  Phase  I  Inspection  Report. 

7.2  Recommendations 

The  following  recommendations  should  be  implemented  by  a  licensed  profes¬ 
sional  engineer  experienced  in  the  design  and  construction  of  dams. 

1)  Detailed  hydrologic  and  hydraulic  analyses  should  be  performed  to 
determine  the  need  for  increasing  the  spillway  capacity. 

2)  Investigations  should  be  performed  to  determine  the  existence  of 
seepage  near  the  west  abutment.  The  marshy  area  should  be  monitored  on  a  regular 
basis  for  any  signs  of  flow  and/or  turbidity. 

3)  A  study  should  be  performed  to  evaluate  the  necessity  for  a  low- 
level  outlet  to  reduce  the  reservoir  elevation  during  emergencies. 

4)  The  seismic  stability  of  the  dam  should  be  investigated  utilizing 
conventional  equivalent  static  load  methods. 

5)  Upstream  control  for  the  20-inch  water  supply  line  should  be 
designed  (if  no  such  control  currently  exists)  to  ensure  that  the  pipe  is  not 
maintained  under  pressure  through  the  embankment. 


7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures 

1.  The  Owner  should  cut  the  vegetation,  including  the  trees,  on  the 
embankment  at  more  frequent  intervals. 


2.  The  flashboards  should  be  removed  from  the  spillway  to  increase  the 
spillway  discharge  capacity  and  to  increase  reservoir  surcharge  storage  during 
periods  of  heavy  precipitation  and/or  runoff. 

3.  Riprap  on  the  upstream  face  of  the  dam  should  be  replaced  where 

necessary. 

4.  The  marshy  area  near  the  west  abutment  should  be  drained  to  assist 
in  determining  the  possible  presence  of  seepage. 

5.  All  rodent  burrows  should  be  backfilled  to  minimize  seepage 
potential.  Rodents  should  be  exterminated. 

6.  A  downstream  warning  system  should  be  developed.  During  periods 
of  heavy  rainfall  and/or  runoff,  the  dam  should  be  monitored  and  downstream 
residents  alerted  in  the  event  of  an  impending  failure. 


7.  Institute  a  program  of  annual  technical  inspection. 

8.  The  Owner  should  determine  the  function  of  the  three  gate  valves  in 
the  gatehouse  and  repair  these  valves  if  they  are  required  for  emergency  drawdown 
of  the  reservoir. 


7.4  Alternatives 


No  valid  alternatives  to  the  recommendations  described  above  are  considered 
feasible  for  this  site. 
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O'Brien  &  Gere 
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AREA  EVALUATED 

CONDITIONS 

■ 

DAM  EMBANKMENT 

Crest  Elevation 

ZO/O  MSL 

Current  Pool  Elevation 

ZO// MSL 

Maximum  Impoundment  to  Date 

UKnourn- 

t 

Surface  Cracks 

None.- 

Pavement  Condition 

A l/A 

fl 

Movement  or  Settlement  of  Crest 

None . 

Lateral  Movement 

None 

Vertical  Alignment 

Good- 

. 

■ 
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\\ 

Condition  at  Abutment  and  at  Concrete 

ft  .  . 

Structures 
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1 
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• 

Rock  Slope  Protection  -  Riprap  Failures 
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Ponded  u/crfer  at  c//s  /oe  /7<sar  cues/ 
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CONDITIONS 

OUTLET  WORKS  - 

SPILLWAY  WEIR,  APPROACH 

AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
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Loose  Rock  Overhanging  Channel 
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Trees  Overhanging  Channel 

A/ one- 

Floor  of  Approach  Channel 

Submerjed. 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Mason rj  ujoZ/s  /n  joocf  cond/'/ior?- 

Rust  or  Staining 

Stee/  f/ash boards  s//j///y  corroded 

and  Sta/ned- 

Spalling 
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Any  Visible  Reinforcing 

None . 

Any  Seepage  or  Efflorescence 

None . 

Drain  Holes 
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c.  Discharge  Channel 

General  Condition 


Qooc/. 
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Floor  of  Channel 
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A  c/oubJe  arch  stone  masonry 
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Any  Seepage  or  Efflorescense 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate  Chamber 
Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 


/xt/r  ■ 

So/7?c  /oSS  snorrijr-  befoeen, 

hr  /c/<S‘ 

No/76- 

None - 
None. 

None- 

Good. 

None - 
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None  • 

None - 
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Emergency  Power  System 
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Wiring  and  Lighting  System  in 
Gate  Chamber 
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Water  Sopn/y  Conoo/r 
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cone/?  V/on  cop  be  cperry/e°c/  Ay  a 
jc/fe  i/a/oc  o/s  of  fAe  cfom .  /As 
y&/y<?  is  apercy/>/<s.  Acs/  /A e 
op  Sr- O' for  <u;ars  PC  A  <7 ua/  V<o6  /<S 
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;.-Qwner/s:  Per:  Assessors _ 

Reg.  of  Deeds _ 

1.  dT”V  /^-  &  V*  <?■  C  ^'7^’/ 


Name  St.  &  No. 


Prev  Inspection^ 
Pers.  Contract 


City/Tm-m 


State  Tel  No, 


Name 


St.  &  No. 
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■S'/'/f/tMoy 

top  of  +kir. i  principal  spil'bmy 


I 


other 


Suiorsary  of  Deficiencies  -fotod: 
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No. 

No. 
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1. 

View  along  crest  of  dam  from  the  right  (west)  abut¬ 
ment. 

1 

2. 

3. 

Gatehouse  and  unmaintained  vegetative  cover  on  the 
dam. 

Displaced  rock  riprap  on  the  upstream  face  of  the 
dam  near  the  gatehouse. 

1 

2 

• 

4. 

Displaced  rock  riprap  and  overgrown  vegetation  on 
the  upstream  face  of  the  dam. 

2 

I 

5. 

Spillway  viewed  from  the  left  abutment. 

3 

i 

6. 

Spillway  as  viewed  from  downstream  (east). 

3 

• 

7. 

Spillway  discharge  channel  immediately  downstream 
of  the  spillway. 

4 

8. 

Gate  hoist  in  gate  tower. 

4 

9. 

Intake  in  gatehouse. 

5 

i 

10. 

Valve  control  about  100  feet  downstream  of  the 
gatehouse. 

5 

•  ..  , 

•  . 

11. 

Standing  water  downstream  of  the  dam  near  the  left 
abutment. 

6 

12. 

Typical  rodent  hole  in  the  downstream  face  of  the 
dam. 

6 

-v.-v 

■w'.  1 

■ 

13. 

Channel  between  Brockton  Reservoir  spillway  and 

Waldo  Lake. 

7 

.*■.*  - 

•  - 

14. 

Waldo  Lake  immediately  downstream  of  Brockton  Res¬ 
ervoir  Dam. 

7 

15. 

Waldo  Lake  Dam  spillway  about  1050  yards  downstream 
of  Brockton  Reservoir  Dam. 

8 

•;  > 

16. 

Typical  reach  of  channel  between  Waldo  Lake  Dam 
spillway  and  Upper  Porter  Lake. 

8 

• 

17. 

Upper  Porter  Pond  Dam  spillway  approximately  1750 
yards  downstream  of  Brockton  Reservoir  Dam. 

9 

-  ^ 

18. 

Lower  Porter  Pond  Dam  about  1%  miles  downstream  of 
Brockton  Reservoir  Dam. 

9 

19. 

30  Acre  Pond  Dam  spillway  about  1  2/3  miles 
downstream  of  Brockton  Reservoir  Dam. 

10 

•  ’ 

20. 

E.  Brett  Pond  (drained)  inlet  structure  a  little 
less  than  2  miles  downstream  of  Brockton  Reservoir 

Dam. 

10 

f‘ 

21. 

Cross  Pond  spillway  a  little  more  than  2  miles  down¬ 
stream  of  Brockton  Reservoir  Dam 

11 

22. 

Typical  reach  of  Salisbury  Brook  about  2  3/4  miles 
downstream  of  Brockton  Reservoir  Dam. 

11 

1 

23. 

Entrance  to  approximately  600  yard  long  box  culvert 
for  Salisbury  Brook  in  Brockton  about  3  miles  down¬ 
stream  of  Brockton  Reservoir  Dam. 

12 

•  •  . 

2.  GATEHOUSE  AND  UNMAINTAINED  VEGETATIVE  COVER  ON  THE  DAM.  (10/17/79) 


I _ _ _ _ 

5.  SPILLWAY  VIEWED  FROM  THE  LEFT  ABUTMENT  (EAST).  (10/17/79) 


6.  SPILLWAY  AS  VIEWED  FROM  DOWNSTREAM.  (10/17/79) 


C-3 


10.  VALVE  CONTROL  ABOUT  100  FEET  DOWNSTREAM  OF  THE  GATEHOUSE. 
(10/17/79) 


■  •.*  - 


C-5 


C-6 


13.  CHANNEL  BETWEEN  BROCKTON  RESERVOIR  SPILLWAY  AND  WALDO  LAKE. 
(10/17/79) 


14.  WALDO  LAKE  IMMEDIATELY  DOWNSTREAM  OF  BROCKTON  RESERVOIR  DAM. 
(10/17/79) 


C-7 


15.  WALDO  LAKE  DAM  SPILLWAY  ABOUT  1,050  YARDS  DOWNSTREAM  OF  BROCKTON 
RESERVOIR  DAM. (10/17/79) 


16.  TYPICAL  REACH  OF  CHANNEL  BETWEEN  WALDO  LAKE  DAM  SPILLWAY 
AND  UPPER  PORTER  LAKE. ( 10/17/79) 


C-8 


17.  UPPER  PORTER  POND  DAM  SPILLWAY  APPROXIMATELY  1,750  YARDS  DOWN-  . 

STREAM  OF  BROCKTON  RESERVOIR  DAM.  (10/17/79)  •  < 


18.  LOWER  PORTER  POND  DAM  A80UT  lk  MILES  DOWNSTREAM  OE  BROCKTON 
RESERVOIR  DAM.  (10/17/79) 


C-9 

» 


I 

19.  30  ACRE  POND  DAM  SPILLWAY  ABOUT  1  2/3  MILES  DOWNSTREAM  OF 
BROCKTON  RESERVOIR  DAM.  (10/17/79) 


20.  E.  BRETT  POND  (DRAINED)  INLET  STRUCTURE  A  LITTLE  LESS  THAN  2 
MILES  DOWNSTREAM  OF  BROCKTON  RESERVOIR  DAM.  (10/17/79). 


23.  ENTRANCE  TO  APPROXIMATELY  600  YARD  LONG  BOX  CULVERT  FOR  SALISBURY 
BROOK  IN  BROCKTON  ABOUT  3  MiLES  DOWNSTREAM  OF  BROCKTON  RESERVOIR 
DAM.  (10/17/79) 
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